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ABSTRACT 
From 1979 to 1983, several surveys were carried out with research and 
fishing vessels at Sofala Bank in Mozambique. Their main objective was 
the assessment of shallow water prawn stocks, as this resource is of 
great economic importance for the country. In this report a summary of 
the conclusions of these surveys regarding the species Penaeus indicus 
is presented. 
During the rainy season the species occurs closer to the shore than 
during the dry season. Estimates of biomass are very variable, probably 
because of differences in catchability coefficients of the gear used. 
The spawning peak seems to occur at the beginning of the rainy season 
(September-October). The spawning areas are located very close to the 
shore in the northern part of Sofala Bank and south of 17° 10' S in the 
15-25 m depth interval. It is not possible to present definite conclusions 
about recruitment because, unfortunately, there has never been done any 
survey during the first three months of the year. 
De 1979 a 1983, foram realizados varios cruzeiros com barcos de investi~ 
gao e de pesca na zona do Banco de Sofala em Mogambique. 0 seu objectivo 
principal era a avaliagao do camarao de aguas pouco profundas, recurso de 
grande importancia economica para o Pa!s. Neste trabalho pretende-se fazer 
urn resumo das conclusoes destes cruzeiros sabre a especie Penaeus indicus. 
Na estagao das chuvas, a especie ocorre mais proximo da costa que na epoca 
seca. As estimativas da biomassa sao muito variaveis, provavelmente devido 
a diferengas no coeficiente de capturabilidade das redes utilizadas. 0 pi-
co de desova parece ocorrer no in!cio da estagao das chuvas, em Setembro-
-Outubro. As areas de desova situam-se muito proximo da costa no norte do 
Banco de Sofala e a sul de 17° 10 1 S no intervalo de 15 a 25 metros de prQ 
fundidade. Nao se podem apresentar conclusoes definitivas sabre o recruta-
mento pois, infelizmente, nunca se realizou nenhum levantamento nos primei 
ros meses do ano. 
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1. Introduction 
Bottom trawl surveys on shallow-water shrimp of Sofala Bank have been 
conducted from time to time since 1979. The freQuency of these surveys 
has not been regular because it depends on the availability of foreign 
research vessels and national commercial vessels. 
Based on the distribution of the catches obtained during the first surveys, 
carried out by the commercial vessel "Muleve", the Sofala Bank area was 
divided in six subareas (Brinca et. al., 1981): Angoche, Moebase, Quelim~ 
ne 2, Quelimane 1, Machese and Beira. 
This initial stratification has been improved with the knowledge of the 
area (Brinca et. al., 1984). Nevertheless, the basic six subareas were 
always considered in order to make possible future comparisons. Table 1 
shows the geographic limits of the main strata used in more recent 
surveys. 
Table 1 -Geographic limits of the main strata of Sofala Bank 
Subarea Geographic limits 
1 16° 20' - 16° 47' ,5 
2 16° 47 I' 5 - 170 15 I 
3 170 15 I - 170 52 I' 5 
4 170 52'' 5 - 18° 50' 
5 18° 50' - 19° 40' 
6 19° 40' - 21° OO' 
(west of 35° 40') 
7 19° 40 I - 21° 00' 
(east of 35° 40 I) 
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Table 2 - Name of the vessels, periods of work and subareas covered 
during the shallow-water shrimp surveys carried out between 
1979 and 1983. 
Name of the vessel Period Subareas covered 
1 2 3 4 5 
Muleve 14.07.79- 04.08.79 + + + + + 
E. Haeckel 13.07.80- 02.08.80 + + + + + 
Fr. Nansen 12.10.80 - 26.11.80 + + + + + 
Pantikapey 21.07.81 - 05.08.81 + + + 
Meleia 10.08.81 - 18.08.81 + + + 
Fr. Nan sen 01.09.82- 30.09.82 + + + + + 
Sv. Rybak 24.09.82 - 27.10.82 + + + 
Sv. Rybak 18.11 .82 - 17.12.82 + + + + + 
' 
Fr. Nan sen 29.05.83 - 09.06.83 + + + + + 
6 
+ 
+ 
+ 
The subareas 3,4 and 5 were more frequently covered. The bottom conditions 
in the·other subareas were not very suitable for trawling, and the coverage 
depends also on the size of the vessels and/or the skill of the captains. 
Most of the information available to the present report was collected 
between 17° 15' S and 19° 40' S, which corresponds to the main area of 
the industrial fishery (::Brinca e P. de Sousa, 1984). Whenever possible, data 
collected in other subareas were included in the report. No surveys were 
carried out between January and April. For the period covered (M~ to 
December) the data collected during the dry and rainy seasons were 
analyzed separately. 
The main objectives of the present report are as follows: 
1- To map out.the distribution area of the species Penaeus indicus 
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during the dry and rainy seasons. 
2 - To give a preliminary information on spawning periods and areas. 
3 -To give preliminary information on recruitment periods and areas. 
2. Distribution area of the species P. indicus. 
Fig. 1 shows the distribution pattern obtained during the dry season (May 
to August) and part of the rainy season (September to December). Most of 
the stations were carried out at depths between 10 and 100 m, but in some 
surveys it was possible to trawl at shallower depths. 
17 May:-August 
s~ptember-DE'ce mber 
~ Hlghut dt.nsltit.s 
0 
3 6' 3 6' 3 7" 3 a• 3 9' 40" 41° 
Fig. 1 - Distribution area of P. indicus during the dry and rainy seasons. 
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0 During the dry season and north of 17 50' S the species occurred in 
waters shallower than 45 meters. South of 17° 50' S the species occurred 
nearer the coast, in waters shallower than 25 meters (Fig. 1). 
The pattern of distribution during the rainy season is slightly different. 
The species occurs still closer to the coast. North of 17° 50' S in waters 
shallower than 35 meters decreasing to 15 meters South of 17° 50' S 
(Fig. 1). 
Several distinct distribution areas were observed during each survey 
(Fig. 2). These areas seem to have small migrations along the coast which 
could explain the continuous distribution area that is obtained when data 
from several surveys are mapped out in the same chart. 
3. Estimation of biomass 
In all surveys the "swept area" method was used to estimate the biomass 
of P. indicus. Calculations were only made for the areas more freQuently 
covered. Table 3 shows the results obtained. 
Table 3- Biomass estimates of P. indicus with Q ~ 1 (areas 3, 4 and 5 at 
depth 25 m). 
Name of the vessel Biomass (tons) 
Muleve (1979) 670 
E. Haeckel (1980) 297 
Fr. Nan sen (1980) 246 
Fr. Nan sen (1982) 196 
Sv. Rybak (1982) 122 
Sv. Rybak (1982) 160 
Fr. Nan sen ( 1983) 311 
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Fig. 2 - Distribution areas of P. indicus 
a) "Muleve" (July-August 1979) 
b) "E. Haeckel" (July-August 1980) 
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Fig. 2 - Distribution areas of P. indicus 
c) "Fr. Nansen" (October-November 1980) 
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A high variation was observed between the estimated mean biomass (Table 2). 
Most probably the variation observed is due to differences in catchability 
of the species for the gear used. This is particularly evident in Figure 3 
where the proportion of abundance of P. indicus in total shrimp catches is 
shown for each survey • 
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Fig. 3 - Proportion of P. indicus in total shrimp catches (subareas 
3+4+5). 
The estimates obtained with the R/V "Fr. Nansen" (between 200 and 300 tons) 
seem to indicate that the abundance of P. indicus was not very different 
between 1980 and 1983. But, the lack of a measure of precision of the 
estimates obt~ined does not allow to conclude whether the variation 
observed is due to fluctuations of the population size from year to year, 
or to variation between trawl stations within each survey. 
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4. Spawning 
4.1 -Areas and period of spawning 
Spawning in shrimps is not easy to observe because macroscopically the 
spent stage of the gonads is not clearly defined. 
However, if ··it is assumed that spaim.ing occurs in a short period of time 
after the mature stage (RAO, 1968), conclusions on spawning can be drawn 
from the spatial and temporal pattern observed in mature females. 
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Tiuring the period May to 
necember, the highest percentage 
of mature females were observed 
at the begining of the rainy 
season - September/October 
(Fig. 4). During this season 
four main areas with high 
percentages of mature females 
were found (Fig. 5b) - two 
southern areas in depths 
between 15 and 25 meters, and 
two northern areas, more near 
the coast. 
During the dry season mature 
females mainly occur in the 
northern areas (Figures 4 and 
5a). 
Y7,>--~~~~--.-~--.--.-----------
May Juno July Aug 5"1'1 Oct Nov Dez. ])a ta available to the present 
report suggest that in the 
Fig. 4 - Percentage of mature females northern areas spawning seems 
to occur all over the period 
May-nec.ember and very near the 
by stratum 
0 
coast. South of 17 10' S 1 a 
peak of spawning seems to occur in the beginning of the rainy season 
(September/October) between 17°20 1 S and 17° 40' S and between 19° 00' S 
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Fig. 5 - Distribution areas of late-maturing females during a) the dry 
season and b) the rainy season 
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and 19° 20' S at a depth range of 15- 25 meters. 
The limits of the areas shown in Fig. 5 must be regarded as the most 
probable location were spawning may occur. They are a result of mapping 
out in the same chart smaller areas found in different surveys, with 
slightly different positions from survey to survey. 
It is important to note that in several surveys it was observed that 
maturing females tend to be distributed in small areas where the length 
distributions have a small variation and are unimodal. In these areas, 
males constitute a very low proportion of the catches comparing with 
other distribution areas where the sex-ratio is usually 1:1. 
This suggests that during spawning females migrate to well defined areas 
that seem not to be very different from year to year. 
4.2 - Size of first maturity 
Data obtained on a survey with the R/V "Sv. Rybak" (Mascarenhas and Brinca, 
1984 c) indicate that females reach their size of first maturi~y with 
14.9 em of total length, or 32.6 mm of carapace length (Fig. 6). 
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Fig. 6- Size of first maturity 
Similar estimates were obtained based 
on data collected during the surveys 
with the vessels "Muleve", "E. Haeckel" 
and "Meleia" (Brinca et. al., 1981; 
Brinca et. al., 1983; Palha de Sousa, 
1983). 
These estimates were obtained from the 
intersection between the curve for 
females, relating total length and 
weight, and the similar curve for males. 
The intersection between the two 
curves indicates the size where the 
gonad weight of the females is 
significantly different from the 
males. 
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The different estimates suggest that the first maturity is attained with 
a size of 14 - 15 em of total length (: 30 - 33 mm carapace length). 
5. Recruitment to the sea 
Fig. 7 shows the proportion of juveniles (13 em total length) observed 
by station in different surveys. Based on Fig. 7 an attempt was made to 
draw some conclusions about the temporal and spatial pattern of migration 
from the nursery areas to the sea. To carry out this analysis it has to 
be assumed that the species migrate to the sea always with the same length 
and that mesh selection is not very different from survey to survey. The 
last assumption was made because the length distributions obtained 
during the surveys are comparable with the ones obtained by the commercial 
trawlers (always operating with the same fishing gear). 
As the areas more frequently covered were 3,4 and 5, it was only possible 
to establish the pattern of recruitment in these areas. 
The entrance of small shrimp seems to have the highest intensity in 
0 0 November-December, between 17 50' S and 19 20' S. 
But the progression of the means of the length distributions (Fig. 8) seems 
to indicate that recruitment starts in August-September in area 4 and 
slightly later (September-October) in area 3. Due to scarcity of data it 
is difficult to draw any firm conclusion for area 5. But the data 
available seem to indicate that the length distributions of this area 
are comparable to the ones obtained for area 4 (Fig. 8). 
nata suggest that the recruitment starts in August-September in the 
vicinity of the Zambezi delta •. Approximately one month later, small 
shrimp are recruited to the southern part of area 3. 
Between May and December, the highest proportion of small shrimp in the 
catches is observed during November-December. From commercial data 
(Ulltang et. al., 1980; Ulltang, 1980; Ulltang et. al., 1985) it can 
be concluded that this proportion will increase during the first months 
of the year, but unfortunately no survey was carried out during that 
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~ig. 8 - Mean length of females by stratum 
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period. 
6. Morphometric relations 
The relation between total weigth and total length was calculated in 
three surveys. It was not possible to perform any covariance analysis 
because the basic data were not available to the present report. 
The relation between total length and carapace length was calculated 
only once, from data collected during the survey carried out by the 
R/V "E. Haeckel". 
Until more data become available, it was decided to use the regression 
eQuations calculated from data collected in the above mentioned 
survey (Table 4). 
Table 4 - Relationships between: a) total weight and total length and 
b) total length and carapace length 
Total weight/total length Total length/carapace length 
N= 513 N= 513 
Females log TW= 3.4807 log TL - 2.6949 log TL= 0.7972 log CL- 0.0331 
r= 0.9783 r= 0.9879 
N= 494 N= 494 
Males log TW= 3.1835 log TL- 2.3539 log TL= 0.9074 log CL- 0.1888 
r= 0.9404 r= 0.9753 
TW.(gr.), TL (em) and CL (mm). 
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